From the time of diagnosis through either survivorship or end of life, communication between healthcare providers and patients or parents can serve several core functions, including fostering healing relationships, exchanging information, responding to emotions, managing uncertainty, making decisions, and enabling patient/family self-management. We systematically reviewed all studies that focused on communication between clinicians and patients or parents in pediatric oncology, categorizing studies based on which core functions of communication they addressed.
Inclusion and exclusion criteria
This review was inclusive of all research articles presenting original data focused on communication in pediatric oncology between healthcare providers and parents or patients. Exclusion criteria included not focused on healthcare providers, pediatric patients, or parents; topic unrelated to communication interaction between healthcare provider and parent/child; abstract or research communication report; no original data reported; study not available in English. We considered "pediatric" to include all children under 18 years. One author (BS) determined whether studies met inclusion criteria. If studies included children and adults, we included studies but focused on pediatric data.
Search strategy
A medical librarian developed search strategies using adjacency searching, including keywords such as pediatric, child, malignancy, 
Data classification
After exclusions, 90 remaining articles were coded based on which core functions of communication each study addressed, using definitions provided in Table 1 . 1 Reviewers assigned codes for one or more core function to each article, meaning that one study could address multiple communication functions. Reviewers further coded studies regarding perspective captured in interviews or surveys (including child report, parent report, physician report, nurse report, and report of other staff), and content area (including communication of diagnosis, treatment, or side effects/toxicities; fertility preservation; survivorship/late effects other than fertility; research informed consent; communication of prognostic information; and end-of-life discussions).
Content area topics were developed inductively while coding. Each study could have multiple perspectives and content area topics. Studies in which communication was observed or recorded, but no surveys or interviews were performed, were not considered to have captured the report of any stakeholders. Coding definitions were developed and agreed upon by all authors. Two authors (BS and JM) independently coded all studies. Agreement was good for all categories of functions and content (mean kappa for agreement by category of communication code = 0.88, range 0.69-1.00; individual kappa scores listed in Table 3 ). Discrepancies were resolved by consensus between the two coders.
TA B L E 1 Six core functions of clinician-patient/parent communication-adapted from Epstein and Street 1

Function
Description Example
Fostering healing relationships
Healing relationships provide emotional support, guidance, and understanding. Such relationships are built on trust, rapport, and mutual understanding of each other's roles and responsibilities. Physicians can facilitate a healing relationship by engaging in active listening, partnership building, seeking out goals and values of the patient and family, displaying warmth and empathy in communication.
In disclosing a new diagnosis of cancer in a child, the physician listens and speaks in an empathic manner that creates a trusting relationship between the physician and the family.
Exchanging information Patients and their families seek information about the cause, diagnosis, treatment, prognosis, and lasting effects of cancer and its treatment. Fulfilling information needs not only helps families to gain important knowledge about a child's illness, but also aides the development of a strong clinician-family relationship and supports decision making, among other outcomes.
Prior to enrollment in a clinical trial, the physician describes the risks and benefits of enrollment, as well as the prognosis of the child.
Responding to emotions Patients with cancer can experience a range of emotions, including fear, sadness, anger, anxiety, and depression. When patients or parents express emotions in clinical encounters, the clinician's task is to recognize the emotional state, ask questions, communicate understanding, and respond with empathy or tangible help.
After a CT scan demonstrates progression of disease, the child's nurse reflects the parents emotional state and provides emotional support as they process the information.
Managing uncertainty Parents and patients experience many types of uncertainty after a diagnosis of cancer. This uncertainty can pertain to prognosis, side effects, frequency of hospitalization, and long-term effects, among others. Family-centered communication should help to communicate clinical uncertainty when it exists, dispel uncertainty when there is an answer, and help patients and families to manage unavoidable uncertainties.
As a child reaches the end of treatment for cancer, the nurse practitioner sets the families expectations for what is normal versus abnormal after completion of therapy. Prior to a family's first discharge from the hospital, the physician discusses dangerous warning signs that merit evaluation in the emergency department.
Making decisions
We further classified studies based on the following classifications of psychological research: "descriptive," "correlational," or "experimental." Descriptive studies "create a snapshot of the current state of affairs"; correlational studies "assess the relationships between and among two or more variables"; experimental studies "assess the causal impact of one or more experimental manipulations on a dependent variable." 10 The PRISMA guidelines for a systematic review of Randomized Control Trials and intervention studies recommend that reviews "Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting within studies)." 9 Given the lack of intervention studies in our review, the matter of bias regarding positive findings or selective reporting is not applicable; however, the risk of selectively reporting themes in qualitative and survey research is an unavoidable risk. 11
RESULTS
Description of findings
In what follows, we present a general summary of findings followed by a review of findings within individual functions of communication.
Our initial search yielded 6,855 unique articles, supplemented by 14 articles from snowballing. Most exclusions addressed a different topic Ninety remaining studies were evaluated, of which most were descriptive studies with small sample sizes (Supplementary Table S1 ). Seventy- Table 2 ).
The frequency with which these studies addressed the six functions varied widely from 96% (N = 86/90) for exchanging information to 4% (N = 4/90) for managing uncertainty (Table 3) 
Fostering healing relationships
Thirty articles addressed "fostering healing relationships," including 26 descriptive studies and 4 correlational studies. Of the descriptive studies, 20 articles included parental report, 5 child report, 5 physician report, and 5 nursing report. Of the four correlational studies, all included parental report and one additionally included physician report. Overall, three studies included both parent and child report, four parent and physician, and one parent, child, and physician. Three In articles that elicited preferences from parents and children with cancer, the most common preferences were that clinicians communicate with sensitivity, 12,13 honesty, 14 and empathy, 15, 16 that clinicians provide high-quality information 12,17 even if it was upsetting, 18 and that physicians offer a professional opinion. 17, 19 Regarding barriers to communication, parents and adolescents were often upset if not provided with sufficient information or if they did not feel they were listened to 20 or taken seriously. 21 However, parents differed in the amount of information they desired. 20 Some nurses reported difficulty in discussing death and poor prognosis with families, especially when they believed parents were not fully informed by their physician. 22 Of the studies that highlighted supportive aspects of communication, several articles reinforced that high-quality communication is associated with increased ratings of physician trust, 23, 24 care, 25 sensitivity, 25 as well as parental hopefulness 26 and peace of mind. 27 and end of life 12, 17, 41, 42 ). Several studies demonstrated that parents have ongoing information needs beginning at diagnosis 20, [43] [44] [45] [46] [47] [48] and carrying through treatment and survivorship 49, 50 ; however, parents could also be overwhelmed by large amounts of information. 51 Some children reported wanting information directly, 52 but some children
Exchanging information
Number of studies examining a function and obtaining reports from diverse informants also expressed discomfort with discussions of death. 53 Several studies found that parents want specific 54 and clear information, 17, 19, 55 even if the information is upsetting. 18 Barriers to information exchange included lack of provider knowledge, experience, or comfort, 22, 56, 57 clinical uncertainty, 57 lack of patient/parent comfort or readiness, 56,58 unrealistic parental expectations, 57 and lack of cultural support. 57 Some studies showed that treatment plans were largely understandable, 17 Studies that reported on withholding information generally addressed whether children were informed 12, 25, 54, [63] [64] [65] [66] [67] and whether children should be present during difficult discussions between clinicians and parents. 14, 16, 44, 59, [68] [69] [70] [71] Only one study addressed withholding information from parents. 72 Several studies were equivocal regarding preferences for child involvement 14, 69, 70 ; however, other studies showed parents preferred to hear information about diagnosis and prognosis separate from their children. 16, 44, 71 One study found that most parents thought children should be present during informed consent conferences for research study enrollment 59 ; yet, children in another study were only present at 41% of informed consent conferences. 68 Most studies found that provision of high-quality information was associated with desirable outcomes, such as feeling acknowledged, 75 comforted, 76 hopeful, 26, 77 having peace of mind, 27 and trusting in their physician. 23 High-quality information sharing was also associated with parents having their preferred role in decision making 78 and being better prepared for self-management. 79 However, two studies found the opposite: one found no association between prognostic accuracy and the content of communication or parental information source 80 ; another found more information sharing to be associated with increased anxiety and less control, and unrelated prognostic accuracy. 81 
Responding to emotions
"Responding to Emotions" was addressed in 23 articles, including 18 descriptive studies and 5 correlational studies. Of the descriptive studies, 10 articles included parental report, 2 child report, 5 physician report, and 7 nursing report. Of the five correlational studies, four included parental report and one physician report. Overall, one study included both parent and child report, and three parent and physician.
Three themes were apparent: physician's role and perceptions, nurse's role and perceptions, and family's role and perceptions.
Studies that focused on the physician's role in emotional support largely found that physicians provide medical information more frequently than they discuss emotions. 31, 36, 82, 83 Additionally, physicians were likely to use vague terms 57 and withhold sensitive information from children 63 when discussing difficult topics such as death.
Physicians were also more likely to set boundaries with families than were nurses, and were more likely to defer emotional tasks to nurses.
For example, "Doctors explained that an emotional or 'huggy-buggy' relationship with parents was inappropriate because doctors were ultimately responsible for the child's care." 31 Studies that focused on the nurse's role found that nurses 24, 84 and families 76 largely considered emotional support to be an important aspect of the care that nurses provide. One study found that nurses were more likely to use emotional language than physicians. 31 Another study identified that some nurses experienced difficulty when they received negative emotional responses or accusations from families as a result of the child's poor prognosis. 22 Studies that focused on the family's role and perceptions found that receiving information could elicit positive or negative emotions. 13, 81, 85 One study found that most parents wanted to be engaged in communication and decision making. 86 Another found that parents value emotional support. 24 When a family's emotional needs were met with sensitive communication, they reported more trust in the physician 23 and higher quality of care. 12, 25 Several studies identified behaviors and characteristics of communication that provided emotional support: politeness, 85 empathy, 16, 87 compassionate communication and emotional connection, 15 honesty and maintaining room for hope, 19, 87 and staff members showing emotion. 15 
Managing uncertainty
Only four studies addressed "managing uncertainty," including three descriptive studies and one correlational study. Of the descriptive studies, two included parental report. The one correlational study included both parental and physician report. In one study, parents felt they were sometimes given too much information, sometimes too little information, and sometimes contradictory or confusing information. 20 Another study found that parents and physicians were less likely to agree about prognosis when parents had high levels of confidence in their opinion of prognosis. 88 In the third study, parents who felt acknowledged described feeling secure despite uncertainty. 75 The fourth study found that many physicians withheld information from adolescents to protect them from uncertainty and anxiety, but this approach was ineffective. 63 Families felt their decision making was supported by honesty, 14, 68 trust, 37 being informed, 14 being given time to decide, 54 and understanding choices. 53 Conversations included discussions of risks and benefits, 33, 37 altruism in trial enrollment, 89 prognosis and end of life, 12, 18, 42, 77, 90 and trial enrollment. 17, 33, 36, 54, 68, 72, 89 Some parents reported insufficient discussions of alternatives. 35, 72 Studies focusing on the preferred roles of stakeholders found that children and adolescents varied in their involvement in decision making. Some studies found children frequently engaged in communication and decision making, 65, 68 others found limited involvement, 36, 64, 69 and one study found a wide array of roles. 66 Parents similarly held a variety of decision-making roles. 24, 36, 46, 68, 86, 91 Though many parents preferred a collaborative role, 14, 30 participation was sometimes difficult because of their emotional state. 13, 92 Parents were more likely to fulfill their desired role if communication was deemed to be of "high quality." 78 
Making decisions
Enabling patient and family self-management
Only six studies addressed "enabling self-management," including four descriptive studies and two correlational studies. Of the descriptive studies, one included parental report, one child report, two physician report, three nursing report, and two included report of other staff members. Of the two correlational studies, two included parental and one included physician report. Overall, one study included parent and physician report, and one included parent, child, and physician.
Only one study directly investigated the self-management needs of adolescents, finding that general information about cancer and specific knowledge about treatment options were among the self-management needs of adolescents. 79 Other studies focused on aspects of communication that may affect self-management, but did not explicitly link communication with self-management. For example, studies identified physician communication priorities 82 and practices 63 as well as nursing communication difficulties 22 that could limit support for patient and family self-management. Another study found that preparing the parent for circumstances surrounding the child's death was associated with higher parent rating of physician care. 25 Parents were more likely to have received this guidance if a palliative care team was involved in their care. 93 
DISCUSSION
This Based on this review of the literature, all functions of communication are in need of further study, but different methodologies are needed for different functions. "Exchanging information" has a strong foundation of descriptive and correlational work, and is ripe for innovative experimental studies of interventions. "Fostering healing relationships," "responding to emotions," and "making decisions" have a reasonable foundation of descriptive studies but could benefit from further correlational and experimental studies. "Managing uncertainty" and "enabling self-management," however, have only scarcely been studied and are in great need of foundational work to advance the field. We also propose further emphasis on longitudinal studies that ideally include collaboration across multiple institutions in order to increase sample sizes. Notably, we did not objectively assess quality of evidence and bias for all studies included in this review, therefore we cannot comment specifically on the quality of this body of work.
Future systematic reviews should strive to assess all papers prior to publication.
We further recommend attention to the following areas that go In conclusion, communication in pediatric oncology serves several vital functions. Overarching themes in this review included the persistence of information needs over time, the desire for communication that is honest, sensitive, polite, empathetic, and hopeful, and the finding that high-quality communication is associated with parental peace of mind, feeling acknowledged and comforted, and greater trust in the physician. The finding that parents desire honesty while maintaining hope reinforces the concept that hope comes in many forms, of which hope for cure is only one component. [100] [101] [102] [103] However, research on the communication interaction between healthcare providers and parents or patients is varied in scope and methodology. All studies were descriptive or correlational; none were experimental studies of interventions. Additionally, nearly all studies addressed "exchanging information," yet few studies addressed "managing uncertainty" or "enabling patient/family self-management."
Future work should address these insufficiently studied functions of communication.
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